The reaction of I-hexene with either l-O-acetyl-2,3,5-tri-0-benzoyl-/I-D-ribofuranose (5b) or 1,2,3,5-tetra-O-acetyl-/?-D-ribofuranose (5a) in the presence of stannic chloride leads to the formation of a complex mixture of products. By a combination of 'H-n.m.r. and mass spectroscopy, the products were shown to be anomeric and diastereomeric mixtures of the 8,9,1 I-tri-0-acyl-protected derivatives of 7,lO-anhydro-l,2,3,4,5,6-hexadeoxy-D-allo(altro)-undec-Cenitol (1) and 7, lo-anhydro-5-chloro-1,2,3,4,5,6-hexadeoxy-D-u~~~(~~fr~)-undecitol (2). The CI anomer of 1 was the predominant anomer, whereas the CI and p anomers of 2 were present in approximately equal amounts. It was found that 2 was not formed when trimethylsilyl trifluoromethanesulfonate was used as the catalyst instead of stannic chloride. The acyl-protected sugar 3,6-anhydro-2-deoxy-D-aNo(altro)-heptose (3), prepared by ozonolysis of 1, reacted with tert-butoxycarbonylmethyltriphenylphosphorane to
This reinvestigation was (n) to optimize the yield by making systematic changes in the experimental conditions of the reported-' method. and (h) to determine which conditions, if any. would favor the predominant or exclusive formation of the desired /j anomcr. Although there was no mention o, f the absolute configuration.'
at the anomerlc carbon atoms of compounds 1. 6a, and 6h. a subsequent publication"
Implies that, in each case, the I/ anomer prcdomlnated. except for slight variations in relative fragment-intensities. Fragments of considerable interest in both spectra were m/z 343 (M*H+ -Cl) and m/z 259 (M*H+ -C$H,,Cl), which confirmed the presence of a chlorine atom situated on the alkyl side-chain.
The fragment at m/z 259 is also diagnostic" for many, if not all, tri-O-acetylribofuranosyl nucleosides.
As halogenation at C-5 to form compounds 2c and 2d would most probably arise from an addition to an intermediate carbonium ion, both diastereomers would be expected. Indeed, the rH-n.m.r. spectra of both 2c and 2d demonstrate that diastereomeric mixtures are present in -1 : 1 ratios. This point was particularly evident in the spectrum of 2c, where two distinct H-5 multiplets were observed at 6 4.02 and 3.83 as well as two distinct H-7 doublets of triplets at 6 4.46 and 4.41. In the case of 2d, the evidence for a diastereomeric mixture was less clear but still present. Subtle complexities in the 'H-n.m.r. spectrum of 2d are best explained by a mixture of almost identical compounds, such as diastereomers.
Five distinct, acetyl-methyl signals were (dt), wherea signals for t-1-3 were located at CY 1.76 and 3.96 (set Table I for 3hO-MHr ' H-n.m.r. chemtcal-shift data and Table I I In order to further illustrate the complextt); of the mixture obtained by condensatton of I-hexenc and Sa, ;I porfton of the crude mixture was <ub!ected to ozonolysis n-t methanol at 7X". After completion of the reaction, the solutron was purged with nitrogen and the solvent removed it7 wcvo. A small amount ( -5 tng) of the remaining residue was d~ssolvcd in ethyl acetate (I mL) and II IO-/lL altquot Fig. 1B) with A ( Fig. 1) showed that only the two peaks having retention times of 5.1 and 5.5 min were affected by ozone treatment. Besides noting the fact that 2a and 2b are present in almost equal quantities, it may also be concluded from these chromatograms that two unsaturated products result from the initial condensation, and that they are probably the u and /I anomers, la and lb.
A possible mechanism for the formation of compounds 1 and 2 is shown in Scheme 2. The first step is probably acetoxyl-group abstraction by the Lewis acid to generate the classical, stabilized acyloxonium ion i. The exact nature of this intermediate was not proved, but its presence was inferred with both sugars, because a very slowly migrating component became apparent while monitoring the reaction in t.1.c. as stannic chloride was added to the mixture. Formation of this slowly migrating material was independent of I-hexene, as in a cant rol experiment in which 5b and stannic chloride were combined in dichloromethane containing no I-hexene, the concentration of the intermediate seemed to reach equilibrium with 5b. Addition of l-hexene to this control caused simultaneous decrease of the concentration of both the assumed intermediate In an attempt to circumvent the problem of chlorine addition. the use of several Lewis acids other than stannic chloride was investigated. were possible, then anomerization of the aldehyde 3b might be accomplished without removing the acetyl groups. In this connection, when the carbon chain of 3b was extended with the Wittig reagent tert-butoxymethyltriphenylphosphorane'3, compounds 4a and 4b were obtained in 70% combined yield. Of interest was the fact that, in the presence of this base, the a$ ratio changed from 5 : 1 to 1 : 3.
Contrary to a previous report3, our investigations demonstrate that the stannic chloride-catalyzed condensation of I-hexane and a tetra-O-acyl-D-ribofuranose affords a complex mixture of products containing the desired alkenic product as a minor component that proved difficult to isolate. Formation of the major component in the product-mixture, the chlorine adduct is circumvented by the use of trimethylsilyl triflate as a catalyst, although its use did not improve the yield. In general, the low yields are attributed to the low nucleophilicity of I-hexene in this reaction. Therefore, it seems that this condensation is an inadequate method for the preparation of such C-nucleoside precursors as compounds 9 and 8. Although the c( anomer preponderates in the initial condensation, it has been reported' ' that the c( anomer of 6b is readily anomerized under basic conditions. Similarly, we found that treatment of the aldehyde 3 with a suitable phosphorane (basic conditions) affords not only the desired product 4, but also partially epimerized the anomeric center to afford mainly the desired p anomer. A portion of the mixture (1.50 g) was dissolved in abs. methanol (50 mL) and then treated with ozone at -78' until the blue color became permanent. The solution was purged with dry nitrogen for 30 min at -78", dimethyl sulfide (c 10 mL) was added, and the resulting solution was allowed to warm during 3 h to room temperature. The solution was then stirred for 12 h at room temperature and evaporated to a colorless syrup. The syrup was dissolved in dichloromethane (30 mL) and washed with saturated sodium hydrogen carbonate solution (2 x 10 mL), with water (2 x 10 mL), and then dried (magnesium sulfate). Filtration, and evaporation of the dichloromethane, afforded a colorless syrup that was chromatographed on a column 
